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Ha cerogHAWHWIA aeHb becnaogmne ABNAETCA OAHOMN U3 PacnpocTPaHEHHbIX Npobaem B pasBuTbIX CTpaHax. MpuunHammn becnanogmsa moryT bbiTb Ha-
pyweHna GepTUAbHOCTY KaK Y MYXKUMH, TaK U Y XeHLMH. K 0AHUM 13 $paKTopoB, OKa3blBaloLLMX HEraTUBHOE BAUAHME Ha PENPOAYKTUBHOE 340p0Bbe
YKEHLLUMH, OTHOCUTCA UHCY/IMHOPE3UCTEHTHOCTb, MPUBOAALLAA K BOSHUKHOBEHUIO TaknX 3ab0s1eBaHUiA, Kak CUHAPOM MONMKMUCTO3HbIX An4HUKOB (CMA)
1 recTauMoHHbIN caxapHblii auabet (TCA). CMA BO3HMKAET M3-3a rOPMOHANBHOMO AucbanaHca, Ha GoHe KOTOPOro MOBbLILIAETCA YPOBEHb MYMKCKUX
rOPMOHOB (aHAPOreHoB). BbICOKMIt ypOBEHb aHAPOreHOB NPUBOAUT K PAAY GU3NYECKUX NpoABAeHUI U Npobaem ¢ depTunbHoCcTbio. MCLl BO3HUKaeT y
HepeMeHHbIX KeHLLMH, NPV KOTOPOM Pa3BUBAETCA CMOHTAHHAA TMMNEPIIMKEMUA, YTO ABNAETCA CePbE3HBIM OCNIOXHEHNEeM BepeMeHHOCTU. EcTb MHO-
KECTBO cnocobos neveHna becnnoana u GakTopos, NPMBOJALLMX K STOMY, HO 3HAUMMbIX PE3Y/IbTaTOB B MOBbILLEHUN POKAIEMOCTU HeT. [oaTomy B
HacToAllee BpeMA aKTUBHO M3Yy4aloTCA a/bTepHaTUBHbIE BapMaHTbl papMaKoTepanuu, BKAOYaA pasnyHble NPUPOAHbIE MONeKy/bl U bronornyecku
aKTUBHble A06aBKM ANA yaydLWeHUA 300poBbA U GepTUAbHOCTU. [1A NeveHns HapyLweHWa GepTUABHOCTU NPUMEHAETCA MHO3UTOJ, BBUAY €ro BO3-
MOXHbIX NPENMYLLECTB B PENPOAYKTUBHOM Tepanuu. OCHOBHbIMM 6UONOrMYECKM aKTUBHBIMM GOPMaMM MHO3WUTONA B XKMBbIX OPraHU3MaX ABAIOTCA
MMWO-UHO3MTON U D-XMpo-MHO3UTON. MUO-MHO3MTON M D-XMpO-MHO3WTON, BRarogaps Ux aHTUAHAPOTEHHOMY U UHCYAMHOCEHCMBUAKU3MpYLoLEeMY 3¢-
dekTam, ynyywwaioT meTabonuyeckue u penpoaykTMeHble acnekTol CMA. MHO3KTON cnocobeH perynnpoBaTtb rOPMOHaNbHbIN $OH, BOCCTaHAaBAUBATL
OBYNALMIO, MOBbILIATL KAYECTBO OOLMTOB M CNEPMATO30M0B, CHUXKATb PUCK CUHAPOMA TMNEpPCTUMYAALMW NPU NPOBEAEHWUN BCMIOMOraTe/bHbIX pe-
NPOAYKTUBHbBIX TEXHONOTUIA, TEM CAMbIM NOBbILLIAA LWAHCLI HA HAacTyneHne 6epemeHHOCTU. Ha poHe Npuéma MMO-MHO3UTONA Y BEPEeMEHHbIX KEHLUWH
6b110 OTMeYeHO cHUKeHWe 3abonesaemoctn [Cl, a TakKe ycuneHue BOCNPUUMUMBOCTU K MHCYAUHY. [pOoBEeAEHHBIN aHaNn3 Uccnef0BaHWi noa-
TBEPKAAET IGPEKTUBHOCTD NPUMEHEHUA MHO3UTONA, HO HEOBXOANMBI Aa/bHELIME UCCNe[0BAHUA U KIMHUYECKWE UCMbITAaHUA ANA CO3AaHuA bonee
Haf&KHOMN oKa3aTeNnbHOM 6a3bl U yULEero NOHMMaHUA MeXaHU3Ma AelCTBUA MHO3UTONA.

MpoBeagH aHann3 pesynbTaToB GYHAAMEHTA/IBHBIX U KAUHUYECKUX UCCAef0BaHW NpumeHeHna MU ana neyenns caxapHoro Anaberta, CA, a Tak-
e npu CMA n cHUKeHHoW depTunbHOCTH, onybanKoBaHHbIX B 6asax gaHHbix GoogleScholar, PubMed, Embase, Cochranelibrary, Kubep/leHunHka
1 eLIBRARY.RU 3a nepuog, ¢ 2015 no 2024 rr. B HappaTMBHbI 0630p 6blAM TakKe BKAOYeHbl 6onee paHHMe nybanKaumu. Mouck npoussoamaca no
KNIOYEBbIM C/I0BaM «MHO3MUTOA», KMUO-UHO3UTON», KCaXxapHbIi AMABET», KrecTalMOHHbIN AMabeT», KCUHAPOM MOJMKUCTO3HbIX AUYHUKOBY, «rune-
paHApPOreHus», «CNepmMaToreHes».

KntoueBble cnosa: muo-uHo3umosn, D-xupo-uHo3umos, epmunbHOCMb, 2eCMAayUOHHbIU caxapHeili duabem, cUHOPOM MOAUKUCMO3HbIX AUYHUKOS,
UHCYnuHope3ucmeHmHocme, becraodue.
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Infertility is a common problem in the world, which has a significant negative social impact. An important factor that affects female reproductive function
is insulin resistance which is common for such conditions as polycystic ovary syndrome (PCOS) and gestational diabetes mellitus (GDM). PCOS is caused
by hormone imbalance leading to high levels of male hormones (androgens). Androgen excess has a number of physical manifestations and leads to
fertility problems. GDM occurs in pregnant women, it is characterised by the development of spontaneous hyperglycaemia, which is a serious pregnancy
complication. Currently, there are various approaches to addressing the causes of infertility, but there have not been any significant improvements in
birth rates. Therefore, alternative pharmacotherapeutic options are being explored to improve health and fertility, which include the use of various
natural substances and dietary supplements. One such promising compound is inositol, due to its potential benefits in reproductive therapy. Its main
bioactive forms in living organisms are myo-inositol and D-chiro-inositol whose insulin-sensitising and anti-androgenic effects help to ameliorate metabolic
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dysfunctions and fertility problems in PCOS. Inositol has the ability to improve endocrine profile, restore ovulation, improve oocyte and sperm quality,
reduce the risk of ovarian hyperstimulation syndrome during the use of assisted reproductive technologies, thereby increasing the chances of pregnancy.
The present review of studies supports the efficacy of inositol, but further research and clinical trials are needed to generate more reliable evidence and
get a better understanding of inositol mechanism of action.

An analysis was conducted of the results of fundamental and clinical studies on the use of Ml for the treatment of diabetes mellitus, GDM, as well as in
PCOS and reduced fertility, published in the databases Google Scholar, PubMed, Embase, Cochrane Library, CyberLeninka, and eLIBRARY.RU from 2015 to
2024. Earlier publications were also included in the narrative review. The search was performed using the keywords “inositol”, “myo-inositol”, “diabetes
mellitus”, “gestational diabetes”, “polycystic ovary syndrome”, “hyperandrogenism”, and “spermatogenesis”.

Keywords: Myo-inositol, D-chiro-inositol, fertility, gestational diabetes mellitus, polycystic ovary syndrome, insulin resistance, infertility.
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BBEOEHMUE

CornacHo AaHHbIM BceMupHOM opraHu3aLmm 34paBooXpaHeHns
(BO3), Kaxkaan LWecTan Ccynpy»Keckas napa B MMpe B TeYEHWE penpo-
[OYKTVBHOM KU3HM CTa/IKUBAETCA C TOW UM MHOM popmoit becnnogus.
Kak nokasan cratuctuyeckuit aHanus, becnnogue B TeyeHune bonee
12 mecaues cocTaBnseT 8-12% cpegm KeHLmH B Bo3pacTe 20-44 ner.
Mpu 3ToM cnesyeT yunTbiBaTb, YTo 20-30% Bcex cyyaeB becnnogus
06BbACHATCA HapyWweHUamMU GepTUAbHOCTU Y MyumH, 20-35% vy
YKEHWMH, a B 25-40% cnydyaes cBA3aHbl C Npobaemamu y oboux nap-
THEpOB. BaxHO oTMeTUTb, uto B 10-20% cnyyaeB npuumHa becnno-
anA He BbiABnAeTcA. becnaogue BAVAEGT HA MHOTVE aCneKTbl XKU3HU
YeNoBeKa: OT Pa3BUTMA NCUXONOMMYECKUX U COLMANbHbIX Npobaem Ao
Hapywenus TpygocnocobHoctn [1]. CornacHo AaHHbIM COLMONOrU-
yeckux onpocos 6onee 80% pecroHAEHTOB UCMbITaAW LUOK, Neyab,
THEB M pa3oyapoBaHWe, MOTEPID CAMOYBAXKEHUsA, CAMOKOHTPONA U
YBEPEHHOCTM B cebe, Korga MM NOCTaBUAM AuarHos becnnoaus, B TO
Bpemsa Kak 40% coobLIMAN O CyUUMAANbHbIX MbICAsAX, 59% oTmeTUAn
nary6Hoe BausHWe npobaem ¢ GepTUIbHOCTBIO U/WAKN feYeHusa Ha
OTHOLUEHUA C MAPTHEPOM, a AnA 2% Becnnogye CTano NPUYMHON pas-
pbIBa OTHOLUIEHWN [2].

CoBpemeHHble BCMOMOraTe/ibHble PEnpPOAYKTUBHbIE TEXHOJ/IO-
TMW B 3HAUUTENIbHOW CTEMEeHW PacWMpWUaX TOPU3OHT NeveHunsa bec-
NN0AWA, OAHAKO, BbIPAXKEHHOTO MPUPOCTA POXKAAEMOCTU He Aanu.
MpUYMHaMKM ABAAKOTCA BbICOKAA CTOMMOCTb AAHHOTO BMAA NeYeHUs
6ecnnopums, noboyHble 3ddeKTbI, BO3HMKAIOWME B NpoLecce Neye-
HUWA, BAMAIOWME HA NCUXONOTUYECKYH, MEAULIMHCKYIO, COLMaNbHYI,
npodeccroHanbHy, GUHAHCOBYIO, reHAEPHYIO, ieMorpaduUecKkyto 1
3KOHOMMYECKYIO COCTaBAAOLLME PA3BUTUA IMYHOCTM U obLecTsa [3].

B cBA3M € 3TMM, OTMEYaEeTCA POCT CNPOCa Ha IeveHre NaLyeHToB
¢ becnnogmem MeTogamu, OCHOBHOW MPUHLMN Tepanuu KOTOPbIMM
3aK/IIOYAETCA B BOCCTAHOBNEHUM MeTaboiMyeckoro 6anaHca opraHus-
Ma, UTO BAMAET Ha FTOPMOHA/NbHYIO PEryAALMIO MEHCTPYaIbHOTO LiMKAa
1 obecneymBaeT PU3MONOTMUYECKYIO Cpeay ANA obaerdyeHus 3auatus,
MMMAAHTALMK U NOALEPKAHNA KM3HECNOCOOHOM bepemeHHOCTH [4].

K 0gHMM 13 TaKMX METOA0B OTHOCUTCA MPUMEHEHME UHO3UTONA
[ONA NeYeHns pasnuuHbIX BUAOB Becnnoawsa, BBUAY €ro BO3MOMHbIX
NpevMYyLLECTB B PENPOAYKTUBHOW Tepanuu. ITO CBA3AHO C ero Mexa-
HU3MOM [AeiCTBMA — BAWAHWMEM Ha BHYTPUKIETOYHbIE MEXaHW3Mbl,
B YaCTHOCTM y4acTVe B CUTHA/IbHBIX MYTAX, @ TaKKe ero HU3KOW TOK-
CMYHOCTBIO [5]. IHO3UTON OKa3bIBAET 3HAUUTENBHOE BAUAHUE YIKE Ha
PaHHWX 3Tanax 3a4aTus, BO3AENCTBYA KaK Ha CnepmaToreHes, Tak v Ha
pa3BWUTHE OOLMTOB. 3TU CBOMCTBA MMO-WHO3WTONA (MW) nossonsioT
paccmaTpuMBaTh ero B KayecTse MOTEHLMANbHOTO CPEACTBA /ieveHus

INTRODUCTION

According to the World Health Organisation, one in six cou-
ples worldwide will experience some form of infertility during
their reproductive lives. Statistical analysis has shown that 8-12%
of women aged 20-44 are affected by infertility lasting for more
than 12 months. It should be taken into account that 20-30%
of all infertility cases are attributed to fertility disorders in men,
20-35% in women, and 25-40% of cases are due to problems in
both partners. It is important to note that the cause of infertil-
ity is not identified in 10-20% of cases. Infertility affects many
aspects of peoples’ lives, it can lead to psychological and social
issues and impaired ability to work [1]. According to sociologi-
cal surveys, more than 80% of respondents experienced shock,
sadness, anger and frustration, loss of self-esteem, self-control
and confidence when they were diagnosed with infertility, 40%
reported suicidal thoughts, 59% reported the detrimental impact
of fertility problems and/or treatment on their relationship with
their partner, and 2% of couples broke up because of infertility
problems [2].

Advancements in assisted reproductive technologies have
opened new exciting prospects for infertility treatment, but have
not resulted in a marked increase in birth rates. This may be at-
tributed to the high cost of this infertility treatment technology
and the side effects of treatment that affect psychological, med-
ical, social, professional, financial, gender-based, demographic,
and economic aspects in the development of an individual and
the society [3].

Therefore, there is a growing demand for infertility treatment
methods aimed at the restoration of the metabolic function of the
body, improving the hormonal regulation of the menstrual cycle
and creating favourable physiological conditions to facilitate con-
ception, implantation and maintenance of a viable pregnancy [4].

One such method is the use of inositol for the treatment of
various types of infertility, due to its potential benefits in repro-
ductive therapy. The benefits are attributed to its mode of action
which consists in altering intracellular mechanisms, in particular,
its participation in intracellular signalling pathways, as well as
to its low toxicity [5]. Inositol demonstrates a significant effect
right from the early stages of conception, affecting both sper-
matogenesis and oocyte development. Thanks to these proper-
ties, myo-inositol (MI) may be regarded as a potential treatment
for male and female infertility. When used in vitro, MI improved
sperm quality, fertilisation rate and embryo quality [6, 7].
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MYCKOrO U }eHckoro becnnogus. MpumeHexue in vitro MU npuso-
[MNO K YNYYLIEHUIO KayecTBa CnepMbl, CKOPOCTH ONIOAOTBOPEHMA U
KayecTsa ambproHoB [6, 7].

MATEPUAN U METOAbI

MpoBeaEH aHanu3 pesynbTaToB GyHAAMEHTA/IbHBIX U KAUHWYE-
CKMX UCCNep0BaHUI NpuMmeHeHns MU gns neyeHus caxapHoro aua-
6eTa, recTaLUMOHHOrO caxapHoro anabeTa (FCA), a TakKe Npu CMHAPO-
Me MONMKUCTO3HbIX ANYHMKOB (CMA) M CHUXKEHHON GepTUabHOCTY,
onybaMKoBaHHbIX B 6a3ax AaHHbIX GoogleScholar, PubMed, Embase,
CochraneLibrary, Kubep/leHnHka v eLIBRARY.RU 3a nepuog ¢ 2015 no
2024 rr. B HappaTMBHbIV 0630p 6blNM TaKKe BKAOYEHbI 6o/1ee paHHMe
ny6ankaumn. Mouck NpomnsBoanCa No KYEBbIM CIOBAM «UHO3W-
TOM», «MUO-MHO3UTON», KCaXapHbIN AMabeT», «recTauMoHHbIN Ana-
6eT», «CMHAPOM MOAMKMCTO3HLIX AMYHWUKOBY», KIUMNEPaHLPOreHUsA»,
«CMEepPMaToreHes».,

Bblbop MccnegoBaHMa UM U3BNEYEHME AaHHbIX. UccnepoBaHus,
NPW3HaHHbIE COOTBETCTBYIOWMMM KPUTEPUAM BKAIOYEHMA: 1) Tepanua
MHO3UTONOM in vivo/in vitro; 2) MeHLWMHbI-y4acTHULBI C AMarHO30M
6ecnnogue, ICA, CMA. Mbl BKAOUMAWM PAHAOMM3UPOBAHHbIE U He-
PaHAOMM3MPOBAHHbIE KAMHWYECKME UCCNEA0BaHUsA, Habaoaatenb-
Hble UCCIeA0BaHNA (MONepeyHble, CIy4ai-KOHTPOIb UM KOTOPTHbIE).

BbiIM UCMOMb30BaHbI CeAyoLME KPUTEPUM BKKOUEHMA: TUN
[LOCTYNa — JOCTYN K NOJIHOTEKCTOBOW BEPCUMM NYBAMKALMU HA PYCCKOM
WM aHIMIACKOM A3bIKaX; TUN Ny6AMKALMM — OPUTMHAMbHAA CTaTbA,
KNMHMYECKWI CyYaid, cucTeMaTUyeckuii 063op, MeTaaHaius, KoKpeii-
HOBCKMIA 0630p. Takme maTepuansl, Kak Aybanpytowme nybavkaumm,
nocTepbl ¥ MaTepuanbl KOHGEPEHLMI He BKAHOYAANCD B 0630p.

Ponb MHO3UTONOB B OPTAHU3ME

B 1850 rogy HemeLKuit Bpay v XMMUK MoraHH Mosed Lliepep
BbIZLENNA FeKCarnapOKCULMKIOTEKCaH U3 MbILLEYHbIX KNETOK U Ha3Ban
MOIEKYNY «MHO3UTON», a B 1887 roay JleoH MaKyvH yCTaHOBWA CTPYK-
TYPY MHO3UMTONA, BbIAENNB €10 U3 INCTbEB pacTeHui [8, 9]. B 1902 roay
MHO3MTON Obl/1 BKIIOYEH B KNaccubMKALMIO BUTAMUHOB KaK «BUTaMUH
B8» WM «BUTAMMH OHOCTMY, HO MO3Ke bblN0 AO0Ka3aHo, YTo % ero
CYTOYHOW NOTPEBHOCTU CUHTE3MPYETCA CAMMUM OpraHM3mMom. Moatomy
B HacToALLEe BPeMsA MHO3UTO/ OTHOCAT K BUTaMWHOMNOZOOHbIM Belle-
ctBam [10]. UHo3UTON, COAEPIKUTCA B OTPYOAX 3EPEH U CEMAH, Opexax,
60608BbIX, UUTPYCOBbLIX U AblHe [11]. AgeKBaTHbLIN ypoBeHb NoTpebe-
HUA MHO3MTONMA 4R B3POCAbIX cocTasaseT 500 mr/cyTku; ana aeten
0-12 mecaues 30-40 mr/cyTku; 1-3 net — 50-60 mr/cyTku; 4-6 net — 80-
100 mr/cyTku; 7-18 net — 200-500 mr/cyTku. Bonblias Yacte MU cuH-
Te3MpyeTca 3HAOTEHHO — OoT 1 40 4 r/cyT B 3aBUCMMOCTM OT KOHKpET-
HbIX NoTpebHoCTel M AneTbl. YnoTpebneHne pacTBOpMMOro Kode u
a/IKOTONA CHUXKAET KMLIEYHbIN BUOCUHTE3 U BCacbiBaHWE MHO3WUTONA,
4TO, B KOHEYHOM WUTOTE, MOXKET NPUBECTU K ero aeduumty [12].

OCHOBHbIMM 6UONIOTMYECKM aKTUBHBIMM HOPMamMu MHO3UTONA B
KMBbIX OpraHunsmax sasastotca MU 1 D-xupo-unosuton (OXU) [13]. MU
ABNAETCA NPeAWeCcTBEHHUKOM MHo3UToNnTpudocdaTa, AenCTBYIOWErO
KaK BHYTPMKIETOYHbIA BTOPUYHBIA MECCEHKEP W PEryavpytoLero
GYHKLMM pAga ropPMOHOB, TaKMX Kak TMPEOTPOMHbIA FOPMOH, honin-
KynocTumynupytowmii ropmoH (®Cr) n MHCynmH. B TKaHAX opraHusma
nog, Aevicteuem cneuuduyeckoit anumepassl MU npespaliaetcs B
[OXW [14]. Okono 120 MU-3aBUCMMbIX BENKOB MPOTEOMa YeNOBEKA
y4yacTBytoT B MmeTabonusme caxapos, B paboTe cepaeyHo-cocyancTom
CUCTEMBI, CUCTEMBI UMMYHUTETA, NOAAEPHAHWUMN CTPYKTYPbl COEANHU-
TENbHOW TKaHW, U B PYHKLMOHMPOBAHUM LIEHTPAIbHOM HEPBHOM CU-
ctembl [15].
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METHODS

The authors reviewed the results of scientific research and
clinical trials on the use of myo-inositol for the treatment of di-
abetes mellitus, gestational diabetes mellitus (GDM), polycystic
ovary syndrome (PCOS), and impaired fertility as described in
publications in GoogleScholar, PubMed, Embase, Cochraneli-
brary, CyberLeninka, and eLIBRARY.RU dated from 2015 to
2024. Earlier publications were also included in the review. The
search was performed using the following keywords: “inositol”,
“myo-inositol”, “D-chiro-inositol”, “diabetes mellitus”, “gestation-
al diabetes”, “polycystic ovary syndrome”, “hyperandrogenism”,
and “spermatogenesis”.

Study selection and data extraction. The studies that were
considered appropriate for the review covered: 1) inositol ther-
apy in vivo/in vitro; 2) female participants diagnosed with infer-
tility, GDM, PCOS. We included both randomised and non-ran-
domised clinical trials, and observational studies (cross-sectional,
case-control or cohort).

The following inclusion criteria were used: type of access
— access to the full-text version of the publication in Russian or
English; type of publication — original article, clinical case, system-
atic review, meta-analysis, Cochrane review. Materials such as
duplicate publications, posters, and conference proceedings were
not included in the review.

THE ROLE OF INOSITOLS IN THE BODY

in 1850, the German physician and chemist Johann Joseph
Scherer isolated hexahydroxycyclohexane from muscle cells and
named this molecule “inositol”, and in 1887, Leon Maquenne es-
tablished the inositol structure, purifying it from leaves [8, 9]. In
1902, inositol was included in the vitamin classification as “vita-
min B8” or “vitamin of youth”, but it was later demonstrated that
% of its daily recommended intake is synthesised by the body.
Therefore, inositol is now included in the group of vitamin-like
substances [10]. Inositol is found in grain and seed bran, nuts,
beans, citrus plants, and melon [11]. An adequate intake of ino-
sitol is 500 mg/day for adults; 30-40 mg/day for children of 0-12
months; 50-60 mg/day for children of 1-3 years; 80-100 mg/day
for children of 4-6 years; 200-500 mg/day for children of 7-18
years. Ml is mostly synthesised endogenously — from 1 to 4 g/day
depending on the specific needs and diet. The consumption of
instant coffee and alcohol reduces inositol intestinal biosynthesis
and absorption, which may eventually result in its deficiency [12].

The main biologically active forms of inositol in living organ-
isms are Ml and D-chiro-inositol (DCI) [13]. Ml is the precursor
of inositol triphosphate, an intracellular second messenger reg-
ulating many hormones such as thyroid stimulating hormone,
follicle stimulating hormone (FSH), and insulin. In body tissues,
Ml is converted to DCl by a specific epimerase [14]. About 120
MI-dependent proteins of the human proteome are involved in
the metabolism of sugars, functioning of the cardiovascular and
immune systems, formation of the connective tissue structure,
and the functioning of the central nervous system [15].

Inositol is absorbed from the small intestine as inositol phos-
pholipids or as phytic acid. Inositols uptake by cells is primarily
carried out by transporters that have been found in many tissues,
including kidney, brain, liver, pancreas, placenta, heart, and skel-
etal muscle [16]. Each cell type has its own transporters: sodium
transporters SMIT1 and SMIT2 (sodium-myo-inositol co-trans-
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MHO3MTON BcacblBaeTCA B TOHKOM KULLKe B BUAe MHO3WUTONGOC-
donunnpos vamn B Buae GUTUHOBOM KMCNOTbI. [TPOHMKHOBEHME MHO-
3WUTONIOB B KNETKY OCYLLECTBAAETCA TPAHCNOPTEPaMM, KOTopble Obiau
06Hapy»KeHbl BO MHOMUX TKAHAX, BK/IKOYas MOYKM, MO3T, NeYeHb, Nog-
YKENYA0UHYIO XKenesy, NNaLeHTy, Cepale U CKeneTHble Mbilupl [16].
[ONA KaOoro TUMa KNETKW XapaKTepeH CBOM Habop TpaHCMOpPTEPOB:
HaTpueBble TpaHcnopTépbl SMIT1 1 SMIT2 (sodium-myo-inositol co-
transporters 1 and 2) u H*-ceasaHHble TpaHcnopTépsl (HMIT). SMIT1
TpaHcnopTupyetr MW, B To Bpema Kak SMIT2 tpaHcnopTtupyeT AXU n
MW. A KneTok penpoayKTUBHbIX OPraHOB TPAHCMOPTEPOM MHO3UTO-
Na npenmyLiectseHHo asnaetca HMIT.

PasnunyHble pocdhopunmposaHHblie nponssogHbie MU aastoTca
3CCEHLMANbHBIMU «BTOPUYHBIMU CUFHANAMU», YYACTBYIOLLMMU B pe-
TYAALMK KacKagHbIX MEXaHU3MOB, OCYLLECTBAAOLMX BUonornyeckue
pOAM COOTBETCTBYIOLMX peLenTopoB. Tak dochaTnamn-muo-mHo3n-
TON ABAAETCA npeawecTBeHHKom docdatnann-uHosntTonbudocda-
Ta (PIP2), ruaponms KoToporo NpMBOAMT K 06Pa3oBaHMI0 MHO3UTON-
Tpudocdara (PIP3), BbINONHAIOLLETO PONb BTOPUYHOTO MECCEHIKEePa
MHCynuHa [17]. Tak, PIP3 noBblWwaeT 3aXBaT [/1H0KO3bl KNETKOM 33 CYET
MO6UAM3aLMM NEePEHOCUMKOB MIoKO3bI (GLUT-4) 13 uuTto30a B Nnas-
MaTUYECKYt0 MeMBPaHyY, NO3BONAA TEM CaMbIM [/IFOKO3€e NMPOHUKATh B
KNETKM NpY CTUMYAALMM MHCYNMHOBBIX peentopos [18]. AXW aHano-
rMyHo PIP3 geicTByeT Kak BTOPUYHBIA MECCEHAKEP MHCYAMHA, ono-
cpesya BAVAHWE MHCYIMHA Ha OKWUCAUTENbHbIA U HEOKUCAUTENbHBIN
MeTabonM3M oKO3bl. BTOpUUHbIE MecceHaXepbl MHCYNHA CBA3bI-
BalOT M aNNOCTEPUYECKM aKTMBMPYIOT Mg**-3aBrcuMmble NpoTenHboc-
baTasbl: B LMTO30/1€ U MUTOXOHAPHMAX, YTO NPUBOAUT K NOBbILLEHUIO
YPOBHS IIMKOrEHA B NEYEHU U/ CKENETHbIX MbilLiax [19]. B MUTOXOH-
ApUAX akTUBMPOBaHHAsA ¢ocdaTtasa nupysataernaporeHasbl (PDHP)
CTUMYAIMPYET NupyBaTtaervaporeHasy (PDH), noaaepkusas npoayK-
umio AT®, ¢ NOMOLLBIO CTUMYNALMU OKUCAUTENBHOTO KaTabonusma
TNI10KO3bI Yepes unka Kpebea [20] (puc. 1). AgeKBaTHbI meTabonunsm
INIIOKO3bl Heobxoaum ansa auddepeHLMaLMN U CO3PEBaHNUA KNETOK
3HAOMETPUA, @ onocpeaoBaHHbI GLUT4 MHCynnH-perynnpyemblin ne-
PEHOC [/110KO3bl UIPAET BaXKHYO PO/ib B CO3PEBAHUN SHAOMETPUANb-
HOM KenesncTon TkaHu [21].

Muo-uHozuTon (M)

porters 1 and 2) and H*-coupled transporters (H*-myo-inositol
transporter; HMIT). SMIT1 transports Ml, whereas SMIT2 trans-
ports DCl and MI. HMIT is the main inositol transporter for repro-
ductive organ cells.

Thus, phosphatidyl-myo-inositol is a precursor of phospha-
tidylinositol bisphosphate (PIP2), the hydrolysis of which leads
to the formation of inositol trisphosphate (PIP3), which acts as
a secondary messenger of insulin [17]. PIP3 increases cellular
glucose uptake by mobilizing glucose transporters (GLUT-4) from
the cytosol to the plasma membrane, thereby allowing glucose
to enter cells upon stimulation of insulin receptors [18]. DCI, sim-
ilarly to PIP3, acts as a secondary messenger of insulin, mediating
insulin’s effects on oxidative and non-oxidative glucose metabo-
lism. Insulin secondary messengers bind to and allosterically ac-
tivate Mg?*-dependent protein phosphatases in the cytosol and
mitochondria, thereby increasing glycogen levels in the liver and
skeletal muscles [19]. In mitochondria, activated pyruvate dehy-
drogenase phosphatase (PDHP) stimulates pyruvate dehydro-
genase (PDH), supporting ATP production by promoting the ox-
idative catabolism of glucose through the Krebs cycle [20] (Fig.
1). Adequate glucose metabolism is essential for the differentia-
tion and maturation of endometrial cells, and insulin-regulated,
GLUT4-mediated glucose transport plays an important role in the
maturation of endometrial glandular tissue [21].

Insulin resistance (IR) is a serious negative factor affecting
fertility (PCOS, GDM). In PCOS, ovaries may preserve high sensi-
tivity to insulin despite insulin resistance in other organs and sys-
tems. Insulin stimulates the production of androgens by ovarian
theca cells, thus causing hyperandrogenism. The excess of male
sex hormones in the ovaries results in a number of complications
including menstrual irregularities, infertility, hirsutism, acne, obe-
sity, and metabolic syndrome. In addition, IR may increase the
risk of female infertility by activating oxidative stress, affecting
energy metabolism, oocyte development, embryo quality and
endometrial tolerance, impairing hormone secretion and embryo
implantation [22]. Thus, glucose homeostasis and insulin sensitiv-
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WMHcynuHopesucTeHTHOCTb (MP) sBnsieTca cepbésHbiM dakTo-
POM, HEraTMBHO BAMAIOWMM Ha depTuabHocTb (CMA, FCA). Mpu CNA
MOXET COXPAHATbCA BbICOKAA BOCMPUMMUYMBOCTb AUYHWUKOB K WMHCY-
JIHY, HECMOTPA Ha HEBOCMPUMMUYMBOCTb APYTMUX OPraHOB U CUCTEM.
MHcynuH ctumynupyet BbipaboTKy aHApPOreHOB TeKasIbHbIMU KeTKa-
MW AWYHUKOB, cnocobCTBYA, TaKUM 06pa3oM, runepaHapPoreHHoMy
COCTOAHMIO. ITO BbI3bIBAET M3OBITOK MYMCKMUX NOMOBbIX TOPMOHOB B
ANYHKKAX, YTO NPUBOAUT K PAAY OCNOMKHEHWI, BKNKOYAA HapyLeHWe
MEHCTPYa/IbHOTO LMKNa, Becnioave, rmpcyTusm, akHe, OKUPEHUe U
meTabonnyeckuit cuHapom. Kpome Toro, UP MOXKET NoBbIWaTh PUCK
YKEHCKOTo Becnnoaumsa, akTMBMPYA OKUCAWUTENbHBIN CTPECC, BAMAA Ha
3HEpPreTUYECKMin MeTabonn3m, paseBuTHE OOLMTOB, KaYecTBo amMbpu-
OHOB ¥ TONEPAHTHOCTb IHAOMETPHUSA, BNNAA HA CEKPELMIO FOPMOHOB
M UMNIaHTaLUMIO SMOPUOHOB [22]. Takum 06pa3om, MOXKHO CaenaTb
BbIBOJ, UYTO COCTOSIHWME rOMEeOoCTasa FIOKO3bl U YyBCTBUTENIbHOCTb K
WHCY/IMHY ABNAIOTCA KNtoueBbIMU daKkTopamu, KOoTopble obecrneymnsa-
0T HOPMA/IbHYHO OBYNATOPHYHO GYHKLMIO M GEPTUNBHOCTD Y MEHLLMH
[23-27].

Bnarogaps cnocobHocTM BOCCTaHaBAMBATb YyBCTBUTENBHOCTb
TKaHEeMN K MHCYNIMHY NPU MHCYZIMHOPE3UCTEHTHOCTM, UCCNeayHoTCA BO3-
MOXHOCTU Mcnonb3oBaHna MU gna npodunakTUKmM U KOMMIEKCHOTO
NeyeHns paga meTabonuueckunx HapyLieHuii, ceasaHHbix ¢ WP, Takux
Kak CMA n FCA [14].

KNAUHUYECKMUE UCNBITAHUA UHO3SUTONA

WUHo3uTtonbl npu CNA

Mo paHHbIM BO3, CMA Habatopaetca npumepHo y 8-13% eH-
WMH penpoayKTMBHoro Bospacta [28]. CMA — nonureHHoe SHAOKPUH-
HOe HapylleHue, Bnepeble onucaHHoe LUTeitHom W JleBeHTanem B
1935 ropy, xapakTepusytoLLeecs aHOBYAALMEN, PEAKUMU MEHCTPYa-
umsaMK, becnnogmem, rmpcyTM3Mom, akHe, MeTaboIMYECKUM CUHAPO-
MOM W M3BbITOYHBIM BECOM, CaxapHbiM anabetom Il Tuna u gp. [29,
30].

B TKaHAX sHZomeTpua naumeHTok ¢ CMA yposHn GLUT4 n He-
CKONbKMX 6EeNKkoB MyTM MHCYAMHA M ux docdopunmnpoBaHus Oblam
CHUWMKEHbI. ITO NpeAnoiaraeT BO3MOXKHOCTb JI0KaIbHOM UP B sHZOMe-
Tpum naumenTok ¢ CNA [31]. Huskan akcnpeccna GLUTA v cHUKeHHan
GYHKLMA TpaHCMoOpTa MMIOKO3bl MOTYT BbI3BaTb AePULMT FNIOKO3bI B
3HAOMETPUANbHBIX KNETKax, YTO OKasblBaeT narybHoe BAWAHME Ha
HOPMa/IbHbIM POCT SHAOMETPUA U NPUBOAUT K HEyAaYe MMNAaHTaLUK
3MBPMOHA WM MOBbILUEHHOMY PUCKY BbIKMAbIWA. CTUMYNAUMA CUH-
Te3a NOTEMHM3MPYIOLWETO ropmoHa (/1F), Bbi3BaHHAA TMNEPUHCYU-
Hemuel npu CMA, CHAXKAET BblPaboTKy GONNMKYIOCTUMYIMPYIOLLETO
ropmoHa (®CT) u npesoTBpaLLAeT pasBUTUE U POCT AOMUHAHTHOO
donnukyna [32]. Bbicokuit ypoBeHb JII B TeKa-KNETKaX AOMONHUTENb-
HO aKTUBMPYET CUHTE3 aHAPOreHOB. Bo Bpems npeaHTpanbHOM U paH-
Hel aHTPasIbHOM CTaaUM aHAPOTeHbl CTUMYAMPYIOT POCT GONIUKYIOB.
Ha bonee nosgHMX CTagusax MOBbILWEHHAA KOHLEHTpaUMs aHapore-
HOB, HAaNPOTUB, MOXKET CNPOBOLMPOBATb aTPE3NLO GONINKYAOB U aHO-
Bynaumio [33, 34].

CornacHo coBpemeHHbIM npeactasneHuam CMNA 6onble He
MOMKET CYMTaTbCA 3a60N1EBAHMEM, BbI3BAaHHbBIM TO/IbKO MOBbILIEHHBIM
CMHTE30M aHAPOreHoB, 63 y4éTa CHUMKEHUA pPerynaumum apomatasbl
u peuenTtopos ®CT. B HacToALee BpeMa UMetoTcA ybeauTesbHble 4o-
Ka3aTenbCTBa TOrO, YTO rMNepaHAPOreHna ANYHUKOB, B NEPBYLO OYe-
pefb, BbI3BaHa HapyLWEHUAM B CUCTEME BHYTPEHHETO CTEPOUAOreHe-
3a KNeTok Tekun npu Clf, KOTOPbIN MOMKET YCUAMBATLCA CUCTEMHbBIMM
dakTopamu [35-37]. BarkHble COBbITMA Pa3BOPAYMBAIOTCA B TEKA- U
rPaHYNE3HbIX KNEeTKax Nog BAUAHMEM MHO3UTONOBOIO «AayaTa» — XU
n MW.
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ity are key factors that ensure unimpaired ovulatory function and
fertility in women [23-271].

Due to its ability to restore tissue insulin sensitivity in IR, M
is being explored as a means of prevention and comprehensive
treatment of several metabolic disorders associated with IR, such
as PCOS and GDM [14].

CLINICAL TRIALS OF INOSITOLS

Inositols in PCOS

According to the World Health Organisation, about 8-13% of
women of childbearing age are affected by PCOS [28]. PCOS is a
polygenic endocrine disorder first described by Stein and Leven-
thal in 1935, characterised by anovulation, infrequent menstru-
ation, infertility, hirsutism, acne, metabolic syndrome and over-
weight, type 2 diabetes, etc [29, 30].

It was demonstrated that endometrial tissues of PCOS wom-
en had diminished expression and phosphorylation of GLUT4 and
several insulin pathway proteins. This suggests the possibility of
localised IR in PCOS women endometria [31]. Low GLUT4 expres-
sion and reduced glucose transport function may cause glucose
deficiency in endometrial cells, which adversely affects normal
endometrial growth and leads to embryo implantation failure or
increased risk of miscarriage. The stimulation of luteinising hor-
mone (LH) synthesis, which is associated with hyperinsulinaemia
in PCOS, reduces the production of follicle-stimulating hormone
(FSH) and prevents the development and growth of the dominant
follicle [32]. High LH levels in theca cells further activate andro-
gen synthesis. During the pre-antral and early antral phases, an-
drogens stimulate follicle growth. At later stages, in contrast, in-
creased androgen concentration may induce follicular atresia and
anovulation [33, 34].

According to modern concepts, PCOS can no longer be
considered a disease caused only by increased synthesis of an-
drogens, without taking into account the downregulation of aro-
matase and FSH receptors. Currently, there is convincing evidence
that ovarian hyperandrogenism is primarily caused by disturbanc-
es in the system of internal steroidogenesis of theca cells in PCOS,
which can be enhanced by systemic factors [35-37]. Important
events unfold in theca and granulosa cells under the influence of
the inositol «duet» — DCl and M.

In theca cells, DCI increases androgen synthesis by upregu-
lating P450c17a expression. At the same time, a study of granulo-
sa cells obtained from women with PCOS showed that DCI reduc-
es the mRNA expression of both aromatase and cytochrome P450
side-chain cleavage genes in a dose-dependent manner. In turn,
MI activates aromatase, thereby increasing estrogen synthesis,
and inhibits the enzyme P450c17a, reducing DCI levels [38] (Fig.
2).

Ml in theca cells inhibits the activity of androgen synthesiz-
ing enzymes, thereby reducing hyperandrogenism. In granulosa
cells, Ml can upregulate FSH receptor expression, enhancing their
sensitivity to FSH. Ml activates aromatase, stimulating the conver-
sion of androgens to estrogens (estradiol), resulting in a reduc-
tion in hyperandrogenism [39].

As stated above, the ovary is not insulin resistant, and since
the epimerase enzyme that converts Ml to DCl is insulin depen-
dent, the “DCI paradox” hypothesis suggests that in the ovary of
women with PCOS, increased epimerase activity leads to over-
production of DCI and depletion of MI. This imbalance may be
responsible for poor oocyte quality and impaired FSH signaling.
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B Teka-kneTkax OXW ysBennumsaeT CUMHTE3 aHAPOreHOB 3a CYET
aKkcnpeccun pepmenTa P450c17a. Mpu 3TOM B UCCNEA0BAHNUM Ha pa-
HYNE3HbIX KNETKaX, MONYYEHHbIX OT eHWmH ¢ CMNA, 6bin0 nokasaHo,
yto OXWU cHuxaet akcnpeccnto MPHK Kak apomartasbl, Tak U reHoB
pacuienneHns 6oKkoBol uenu umuToxpoma P450 B [0303aBUCMMOM
pexume. B csoto ovepenb, MU akTMBMpyeT apomaTtasy, yBeamunsasa
CUMHTE3 3CTPOreHoB, 1 yrHeTaeT pepmeHT P450c17a, CHUXKAsA YPOBEHD
OXN [38] (puc. 2).

B TeKa-knetkax MW MHIrMbMpyeT akTUBHOCTb GEPMEHTOB, CUH-
Te3UPYIOLMX aHAPOreHbl, TEM CaMbIM CHUXaA rvnepaHaporexHunio. B
rpaHyNésHbIX KneTkax MM MoKeT NoBbILWaTh IKCNPECCHIO peLLenTopos
®Cl, noBbiwas ux YyBCTBUTENBHOCTL K DCI. MU aKkTMBUpPYET apomaTa-
3y, CTUMY/AIMPYA NpeBpaLLeHVe aHAPOreHOB B 3CTPOreHbl (3cTpagmon),
4TO MPUBOAMT K CHUXKEHUIO TMnepaHaporeHum [39].

Kak yKasblBanochb Bbllle, AUYHUK HE ABNAETCA UHCYIMHOPEe3n-
CTEHTHBIM, NOCKO/BKY GEepMEHT 3nMMmepasbl, KOTOpbIK NpeobpasyeT
MW B OXWU, ABnAeTcA MHCYNMHO3aBMCUMMbIM, rMNOTE3a «napajokca
OXW» npegnonaraert, YTo B ANYHMKE XeHLWmH ¢ CMA nosbiwWeHHasA ak-
TUBHOCTb 3NMMEPa3bl NPUBOAMT K nepenpounssoacTsy XM n uctowe-
HUto MW. 3ToT ancbanaHc MOKeT ObITb MPUUMHOM NIOXOTO KavecTsa
00LMTOB M HapyLeHua curHanmsauum OCT [40]. B cBAsm ¢ aTou cuty-
auven, LeHTpanbHbIM MOMEHTOM ABAAETCA BBeAeHWe Kak MU, Tak u
[OXW B Hagnexallem COoTHOLEHMM ans neyenuns CNA [41].

TaKas B3a¥M03aBUCHMOCTb NPenoiaraeT He0bXo0AMMOCTb KOM-
BGMHMPOBAHHOTO MCMO/Ib30BaHMA «MHO3MOM0BOMO AysTa». CornacHo

Puc. 2 BausHue MU u
JXW Ha cmepoudoeeHe3

Ml restores insulin sensitivity by normalizing steroidogenesis and
androgen/estrogen balance [40]. In this context, it is central to
administer both Ml and DCl in the proper ratio for the treatment
of PCOS [41].

This interdependence suggests the need for combined use
of the "inositol duo". The optimal ratio of myo and d-chiro inosols
is 40:1. However, in clinical studies, various dosages of inositols,
in different proportions, including monotherapy, were used [42].

Currently, studies are actively underway to evaluate the ef-
fectiveness of inositol treatment of PCOS, ovarian dysfunction, IR
and hyperandrogenism [43].

Both inositol isoforms were shown to reduce systolic blood
pressure, LH/FSH ratio, LH levels, androgens, and prolactin, and
enhance the effects of insulin and sex hormone binding globulin
(SHBG) in a study which enrolled 50 women affected by PCOS,
randomly divided into two groups: 25 patients were treated with
4000 mg of MI + 400 ug of folic acid orally for 6 months (group
1), 25 were treated with 1000 mg of DCI + 400 pg of folic acid
orally for 6 months (group 2). Both inositol isoforms were shown
to reduce systolic blood pressure, LH/FSH ratio, LH levels, an-
drogens, and prolactin, and enhance the effects of insulin and
sex hormone binding globulin (SHBG). It was suggested that M,
compared to DCl, may have a more marked effect and lead to a
statistically significant reduction in the LH/FSH ratio, testosterone
levels, and HOMA index [44].
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nccneaoBaHUIo, ONTUManbHbIM cooTHoweHnem MW n XU asnaetca
40:1. OgHaKo B KAMHUYECKUX UCCNeA0BaHMAX OblM MCNONb30BaHbI
pasnunyHble AO03MPOBKU MHO3WUTONOB, B Pa3HbIX NPONOPLMAX, B TOM
yucne U moHoTepanus [42].

B HacToALLee BpemA aKTUBHO BedyTCA MCCAefO0BaHUA, OLEeHW-
BatoLme 3ddEKTUBHOCTb NeyeHna nHosutonamm Crf, oBapuanbHoii
ancdyHkumm, UP v runeparaporendum [43].

3¢deKTUBHOCTb MHO3UTONOB OLEeHMBanK y 50 xeHwwuH ¢ CMA.
Wx cnyyaiiHbiM obpasom pasfenunu Ha age rpynnbl: 25 NauMEHTOK
nony4anv 4000 mr MU + 400 mKr $onneBoi KUCAOTbI NEPOPasIbHO B
TeyeHue 6 mecaues (rpynna 1), 25 *eHwuH nonydaan 1000 mr AXU
+ 400 mKkr $ONMeBOW KMCNOTbI NEepopasnbHO B TeyeHne 6 mecaues
(rpynna 2). Bbino NoKasaHo, 4to 0be M30pOPMbl MHO3UTONA, CHUMKE-
I0T CMCTO/IMYECKOE apTepuanbHoe AasaeHue, cooTHowweHue JIT/dCT,
ypoBHu JTT, LMPKYAMPYIOLWMX aHAPOreHOB, NMPOMAKTUHA U YCUANBAIOT
[AEeNCTBME MHCYNMHA W TN0OYNMHA, CBA3LIBAOLLErO MOJIOBbIE FOPMO-
Hbl (FCAT). K Tomy e 13 AByX U30popm MHO3UTONA UMeHHO MU, no
MHEHUIO aBTOPOB, MO cpaBHeHUIO ¢ AXN moxeT bonee cyLLecTBEHHO
M CTaTUCTUYECKM 3HAYMMO CHU3UTbL cooTHowweHwue JIM/OCT, yposeHb
TecToctepoHa u uHaekc HOMA [44].

B apyrom nccnegosaHum 50 xeHwmH ¢ CNA n cumnTomamu ru-
nepaHAporeHun (MMpcyTmsm u/uam akHe) npuHumanu 2000 mr M 1
200 mKr $onMeBo KMCNOTbI NEPOPasbHO B TeYeHne 6 mecsaues. As-
TOpamMu OLEHMBAAUCh MHAEKC macchl Tena (MMT), yposHu NI, OC,
MHCY/IMHA, aHAPOCTEHAMOHA, TECTOCTEPOHa, CBOBOAHOIO TECTOCTEPO-
Ha, nHaekc HOMA, rupcytam u akHe. lMocne TpEx mecaues Npuéma
MW 3HaunMTEeNbHO CHU3WMAWCH YPOBHM JIT, TECTOCTEPOHA, UHCYAWNHA U
nHaekc HOMA, oaHako, KoHueHTpauma ®CI 1 aHApOCTEHAMOHA B
nnaasme CyLECTBEHHO He U3MeHUAUCD. [locne WwecTn mecaues neve-
HMA MU cTeneHb BbIparKeHHOCTU TMPCYTU3MA M akHe CHU3Maach [45].

Eweé B oAHOM nccnefoBaHUM 46 KeHLWwmHaM penpoayKTUBHOro
BO3PacTa C rMpCyTM3MOM HasHa4vaam no 2000 mr MU aBa pasa B AeHb
nepopanbHo B TedeHue 6 mecaues. OueHnsanuce UMT, rupcyTusm,
KOHLLEHTPaLMK 0BLLEro X0NecTepuHa, XoNecTepuHa UNonpoTeMHOB
BbICOKOW nioTHocTM (/IMBI), XonecteprHa AMNONPOTEUHOB HWU3KOW
naoTHocTn (JINHMN), TpurKLepnaoBs, anoaMnonpoTenHa B, amnonpo-
TenHa A, CbIBOPOTOYHbIX aHAPOreHOB HAAMOYEYHUKOB U ANYHWKOB,
KOHLLEHTPALMA [HOKO3bl U MHCY/IMHA HaToWak. ABTOPbI He OTMETU-
m n3meHeHns MMT. Ha doHe Tepanuu MU Bbino OTMEYEHO CHUXKe-
HWe CTeneHW BbIPAXKeHHOCTU rupcyTuama (p<0,001). KoHueHTpaumm
aHpgporeHos, ®CI u I cHU3MAUCL, B TO BPEMA KaK KOHLEHTpaums
3CcTpasmMona ysenmunnach. MNpousowno HesHaunTeIbHOe CHUMNKEeHWe
KOHLEHTpaLMii obLLero xonectepuHa, yBe/MYEHUE KOHLEHTpaLuu
xonectepuHa JIMBI u cHUKeHWe KoHUeHTpaummu xonectepuna JIMHI.
WP 3HaunTenbHO CHM3MNach nocae Tepanum (p<0,01). ABTOpbI 3aKt0-
ynnu, yto npmém MU cyliecTBeHHO CHU3MA CTeneHb TAXKECTU rMpcy-
TU3MA W TUNEPAHAPOreHWUH, a TakkKe yAy4YLwna aHOMaNbHbIM meTabo-
JINYECKUI NPOGUADL KEHLLMH C TMPCYTU3MOM [46].

B meTa-aHanuse, 06beauHMBLLEM 8 PAHAOMU3MPOBAHHbIX KOH-
TpoAMpyeMbIx uccieposaHuit (PKW), 6bino nokasaHo, 4To B rpynne
naumeHTok ¢ CMA, npuHumaswmx MW, 3HauntenbHo cHusmnnca UMT,
a TaKXke HOPMasM30BasCA MEHCTPYAsIbHbIA LMK/, MO CPaBHEHMIO C
rpynnoi, npuHumasLuei nnavebo [47].

B ogHOM U3 nccnepoBaHuin 44 weHwmHbl ¢ CMNA 6blan pasgene-
Hbl Ha ABe rpynnbl: 22 )eHwWmHbl noayyann 1200 mr XM oanH pas B
[eHb NepopasnbHo, Apyrue 22 )eHWuHbl nonyyanu naauebo (rpynna
cpaBHeHus). BeegeHve JXU BoccTaHaBAMBaNO YPOBEHb TONEPAHTHO-
CTW K [110KO3€ A0 HOpManbHOro. OAHOBPEMEHHO CO CHUXEHMEM ce-
KpeLmnn MHCYAIMHA Y XeHLWMH, nonydaswux AXW, Habatoganock ynyu-
LeHWe oBYNIATOPHOM dyHKUMK. CnycTa 8 Heaenb UMT He uameHuncs
HW B O4HOW U3 rpynn B Xoae uccnenoBaHus [48]. Bmecte ¢ Tem, bbino
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In another study, 50 women with PCOS and symptoms of hy-
perandrogenism (hirsutism and/or acne) were treated with 2000
mg of Ml and 200 pg of folic acid orally for 6 months. The authors
evaluated body mass index (BMI), LH, FSH, insulin, androstene-
dione, testosterone, free testosterone, HOMA index, hirsutism
and acne. After three months of MI administration, plasma LH,
testosterone, insulin, and HOMA index decreased significantly;
however, plasma FSH and androstenedione levels did not change
significantly. Both hirsutism and acne decreased after 6 months
of therapy [45].

Another research involved 46 hirsute women of repro-
ductive age were treated with 2000 mg of Ml twice daily orally
for 6 months. The BMI, hirsutism, total cholesterol, high-densi-
ty lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL)
cholesterol, triglycerides, apolipoprotein B, lipoprotein A, se-
rum adrenal and ovarian androgens, fasting glucose and insulin
concentrations were assessed. The authors noted no changes in
BMI. The MI treatment led to reduction of hirsutism (p<0.001).
Androgens, FSH, and LH concentrations decreased, while estradi-
ol concentrations increased. There was a slight decrease in total
cholesterol concentrations, an increase in HDL cholesterol con-
centrations, and a decrease in LDL cholesterol concentrations. IR
decreased significantly after therapy (p<0.01). The authors con-
cluded that Ml significantly reduced the severity of hirsutism and
hyperandrogenism and improved the abnormal metabolic profile
of women with hirsutism [46].

A meta-analysis of 8 randomised controlled trials showed
that the group of women with PCOS who received MI had a sig-
nificant decrease in BMI and better menstrual cycles compared to
the group who received placebo [47].

In another study 44 women with PCOS were divided into
two groups: 22 women received 1200 mg of DCl once a day orally,
the other 22 women received placebo (the comparison group).
DCI administration brought the glucose tolerance level back to
normal. The women who received DCI had lower insulin secretion
and an improved ovulatory function. After 8 weeks, the BMI did
not change in either group [48]. Another research demonstrated
a significant weight loss in patients treated with Ml, in contrast to
the placebo group, where BMl increased [49].

The results of 12 studies using inositols showed that Ml
(alone or in combination with DCI) had a positive effect on oocyte
maturation, pregnancy rate and hormone levels. In addition, Ml
restored menstrual cyclicity [50, 51].

Another study on the efficacy of Ml and DCI therapy evalu-
ated the effects of a combined MI and DCI therapy in 70 women
diagnosed with PCOS according to the Rotterdam criteria. Ml and
DCI were used in a 10:1 ratio for 6 months. The authors noted a
decrease in body weight, as well as serum testosterone, FSH, LH,
and insulin levels after three months of treatment. The authors
also noted an improvement in skin condition [52].

Another research demonstrated that after 12 weeks of
treatment with Ml (group A (n=10): MI 2 g plus folic acid 200 ug
daily for 12 weeks) plasma LH, FSH, LH/FSH ratio, insulin levels
decreased significantly. Menstrual cyclicity was restored in all
patients with amenorrhoea and oligomenorrhoea. The patients
treated with folic acid (group B (n=10): folic acid 200 pg daily for
12 weeks) had no changes in their cycles. The authors concluded
that Ml administration improved fertility in patients with PCOS by
reducing hyperinsulinaemia that impaired LH secretion [53].

The meta-analysis reviewed the efficacy of inositols in PCOS
as reported in 17 randomised controlled trials (1083 PCOS pa-



Apyxununa AA c coasm. VInozutoast B aedennu CILI u T'CA

BECTHMK ABUMILIEHHEI
Tom 28 = No 1 % 2026

NPOAEMOHCTPMPOBAHO 3HAYUTENIbHOE CHUXKEHWe Beca y NaLueHToB,
nonyyaBLUKMX nevyeHne MW, B oTanume ot rpynnbl nnauebo, rae UMT
yBennumnnca [49].

AHanu3 pesynsTaTos 12 uccnefoBaHUiA C UCMONb30BAHUEM UHO-
3UTONI0B NoKasas, Yto MU (B codetaHum ¢ XM nnm 6e3 Hero) nono-
YKUTE/bHO BAMAET Ha CO3PEBaHME OOLIMTOB, YACTOTY HacTynaeHus be-
PEMEHHOCTM 1 TOPMOHanbHbIN $oH. Kpome Toro, MU Hopmannsosan
MEHCTPpYasbHbIl Lmkn [50, 51].

3ddekTnBHOCTb TEpanum MM n OXU oueHmBanack y 70 KeHLWyH
¢ anarHo3som CIfl, nocTaBNeHHOM B COOTBETCTBUM C POTTEpAaMCKUMM
Kputepuamm (ESHRE/ASRM 2003). MU 1 XU npumeHAMCb B COOT-
HoweHun 10:1 B TeyeHne 6 mecAueB. ABTopamu Yepes Tpu mecAua
NeyeHns 6bl10 OTMEYEHO CHUMEHWME MAcChl TeNa, a TaKXe YpPOoBHSA
TeCTocTepoHa B cbiBOPOTKe Kposu, OCT, JII, MHCysMHa. Takke aBTOpSbI
OTMETUNIM YNyYLLIEHWUE COCTOAHMA KOXM [52].

B apyrom uccnegosaHum nokasaHo, Yto nocne 12 Heaenb npu-
éma MU (rpynna A (n=10): MM 2 r B codyeTaHnmn ¢ GonneBom Knucao-
Toi 200 MKr exkegHeBHO B TedeHue 12 Hegenb) yposHu JIT, OCT, ux
COOTHOLLEHWE, MHCY/IMHA B NJIa3Me KPOBW 3HAUYUTENIbHO CHU3UIUCD.
MeHCTpyanbHbI LKA BOCCTAHOBW/ICA Y BCEX MALIMEHTOK C aMeHope-
ell n onuromeHopeei. Y naumMeHToK, NoayyaBLumx GoaMeByHo KUCAOTY
(rpynna B (n=10): donmesas kucnota 200 MKr exkeHEBHO B TeYeHUe
12 Hepenb), HUKAKMX U3MEHEHUI B LMKIE He Npou3oLio. ABTOpbI
NPULAN K BbIBOAY, YTO BBeAeHWe MW ynydwaeT penpoayKTUBHYIO
byHKUMIO y naumeHToK ¢ CMA, nyTéM CHUNKEHUA TMNEPUHCYIUHEMUY,
npu KOTopoit Hapyluaetca cekpeums /T [53].

B ogHOM WX NpPOBeAEHHbIX METaaHa/M30B MO OLEeHKe 3ddeK-
TUBHOCTU MHO3UTON0B Npu CIMA 6bino BKAtoYeHo 17 PKU (1083 nauu-
eHTku ¢ CMA). B 7 uccneposanusax apdektnasHocTb MU cpaBHMBaNM
¢ donmesort Kucnoton, B 8 uccnenosaHnax — MM ¢ MeThpopmmHOM,
2 UCCNepoBaHns CcpaBHMBaAM MU ¢ KOMBMHMPOBAHHBIMW OPa/ibHbI-
MM KOHTpaLLenTuBaMm. 3HaunTeNbHOro cHuxeHna MMT, maccol Tena,
06bEMa Tanum 1 6Eaep BbIABNEHO He bbino. BanaHue MU npu neve-
HUK NaumeHTOK ¢ CMA Ha ypOBHU MHCYNMHA U INIOKO3bI (HATOLLAK), UH-
aekca HOMA, NI, ©CT, actpaguona, I'CMI, aermapoannaHapocTepoHa
1 obLero ypoBHA TecTocTepoHa 6b110 He3HaUYUTENbHbIM. 3HAaYMMOTO
YNYYLEHUA aHTPOMOMETPUYECKMX, METABOSIMUECKMX U SHAOKPUHHBIX
rokasatenei nocne neyeHna MU y naumentos ¢ CMA He Habnoaa-
nocb. Cnepyet oTMETUTD, Kak GaKTOp, 3aTPYAHAOWMI OLEHKY 3ddek-
TUBHOCTM, BbICOKYIO reTepOreHHOCTb pe3ynstaTos [54].

OueBWAHO, YTO HEOLHO3HAYHOCTb PE3YNbTaTOB NPU NPUMEHe-
HWUM MHO3WTONOB ANa nedveHus CMNA onpedenseTca MeToAMYECKOM
HEeOLHOPOAHOCTLI0 UCCNEeOBAHUM, @ TaKKe HaZMuMEM HECKOJIbKMX
KAnHuyeckunx dopm CMA. MNpun 3ToM creqyeT yunTbIBaTb NPAKTUYECKM
aHTaroHucTmyeckoe sanaHve MU n AXWU Ha ctepomporeHes B TeKa- u
rpaHyNE3HbIX KNeTKax AWYHMKOB. Bpayy M naumeHTKe cnegyet yyu-
TbiBaTb HeonpeaenéHHOCTb Pe3ynbTaToB U MHAMBUAYaNbHblE Npea-
MOYTEHWUA NMPU COBMECTHOM MPUHATUM pelleHus 06 MCnonb30BaHUK
MHO3UTONOB B KauecTse Tepanuu CNA [31, 55].

WMHo3uTonbl npu ICA

[CO, ABnAeTca cepbé3HbIM OCNOKHEHWEM BepemeHHOCTH, Npu
KOTOPOM Yy BepeMeHHbIX KeHIWMH 6e3 paHee AWMarHOCTMPOBAHHOMO
AvabeTa pa3BUBAETCA CMOHTAHHAA rMNeprInKkemma [56]. B 601blunH-
CTBE C/Iy4aeB 3Ta TMNEPIINKEMUA ABNAETCA PE3yNbTAaTOM AUCHYHKLMN
B-KNeToKk noaKenyA04HO Kenesbl, B CBA3M C HapyLLEHUEM TONePaHT-
HOCTU K rNtoKo3e Ha PpoHe xpoHuueckoit UP. dakTopbl pucka pa3su-
TusA TCLL BK/tOYAIOT U36bITOYHBIN BEC U OXKMPEHWE, BO3PACT MaTeEPU U
cemelHbIi aHamHe3 uam nbyto Gopmy caxapHoro guabeta [57, 58].

Tepanus TCA, AaBNseTcA aKkTyasbHOM 3a4ayeld, TaK Kak No AaH-
HbIM MexkayHapoaHoit anabetnueckoi deaepaumn (IDF) 8 2021 roay

tients). Seven trials compared the efficacy of MI with folic acid,
8 trials compared MI with metformin, and 2 trials compared Mi
with oral contraceptives. No significant improvement in BMI,
body weight, waist-to-hip ratio and hip volume were observed.
The effect of Ml on fasting insulin, fasting glucose, HOMA index,
LH, FSH, estradiol, SHBG, dehydroepiandrosterone, and total tes-
tosterone levels was negligible. There was no significant improve-
ment in anthropometric, metabolic, and endocrine outcomes af-
ter Ml treatment in PCOS patients. However, the assessment of
efficacy was complicated because of high heterogeneity of results
between studies [54].

It is obvious that the ambiguity of results when using inosi-
tols for the treatment of PCOS is determined by the methodolog-
ical heterogeneity of studies, as well as the presence of several
clinical forms of PCOS. In this case, it is necessary to take into
account the almost antagonistic effect of myoinositol and d-chi-
ro-inositol on steroidogenesis in the theca and granulosa cells of
the ovaries. The physician and patient should take into account
the uncertainty of the results and individual preferences when
jointly making a decision on the use of inositols as a therapy for
PCOS [31, 55].

Inositols in GDM

GDM is a serious pregnhancy complication, in which women
without previously diagnosed diabetes develop chronic hypergly-
cemia during gestation [56]. In most cases, this hyperglycemia is
the result of impaired glucose tolerance due to pancreatic B-cell
dysfunction on a background of chronic insulin resistance. Risk
factors for the development of GDM include overweight and obe-
sity, advanced maternal age, and a family history or any form of
diabetes [57, 58].

GDM treatment is an important challenge, with an overall
global prevalence of 16.7% in 2021 according to the Internation-
al Diabetes Federation (IDF) [59]. Hyperglycaemia in pregnancy
increased the risk of preterm delivery, caesarean section, infants
born large for gestational age, admission to a neonatal intensive
care unit, neonatal hypoglycaemia, hyperbilirubinaemia, hyper-
tension, and congenital malformations [3, 60-62]. Patients with
GDM and their babies are also at increased risk of developing
type 2 diabetes [63, 64]. The results of the multicentre multina-
tional HAPO (Hypreglycaemia and Adverse Pregnancy Outcome)
and HAPO-FUS (Hypreglycaemia and Adverse Pregnancy Out-
comes Follow-up Study) studies demonstrated associations of
women’s glucose levels with adverse pregnancy outcomes for
them and their children. The study established that maternal glu-
cose levels during pregnancy were directly associated with higher
glucose levels and insulin resistance in children. This association
was independent of maternal and child BMI and family history of
diabetes. It is possible that elevated maternal glucose levels may
be a contributing factor to the development of diabetes mellitus
in children [65, 66].

Current clinical guidelines suggest that treatment of gesta-
tional diabetes should begin with changes in diet and physical ac-
tivity. If these measures fail to achieve target blood glucose, then
insulin, which does not cross the placenta, should be considered.
Oral antidiabetic agents have not been investigated for their long-
term effects on the newborn, so their use is not recommended
[67] as first-line treatment of persistent hyperglycemia in preg-
nant women with GDM [62].

Ml’s involvement in physiological regulation of glucose level
and function prompted studies of its efficacy in GDM. In 2025,
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06Lasn pacnpocTpaHEHHOCTb 3TOro 3aboneBaHUA B MMUpPe COCTaBUNa
16,7% [59]. TunepraMkemus y maTepu yBEIMUMBANA PUCK NPEKAEB-
PEeMEHHbIX POAOB, KeCapeBa CEeYeHWA, POKAEHWUA KPYNHbIX AN1A re-
CTALMOHHOMO BO3pacTa M/AJEHLEB, rOCMUTANN3aLMN B OTAENEeHWe
MHTEHCMBHOMN Tepanuy HOBOPOXAEHHbIX, HEOHATa/IbHOW rMNOrnKe-
MUK, TunepbuanpybruHemmnm, runepTeH3nm, 1 BPOXAEHHbLIX MOPOKOB
pa3suTuA [3, 60-62]. MaumeHTku ¢ FCL, 1 UX JETU TaKKe NOABEPratoTcs
NOBbILIEHHOMY PUCKY Pa3BUTUA caxapHoro auabeta Il Tuna [63, 64].
Pe3ynbTaTbl MHOMOLEHTPOBOMO U MHOTOHALMOHaNbHOTO UCCNea0Ba-
Hua HAPO (fnpernvkemus v HebnaronpusaTHbIE Ucxoabl bepemeHHOo-
ctn) u HAPO-FUS (funeprnnkemma 1 HebnaronpuatHble ucxoapl be-
PEMEHHOCTH, Noc/ieayloLlee UCCAef0BaHME) NPOLEMOHCTPUPOBANN
B3aMMOCBA3b MeX/Y YPOBHEM IIMKEMUM Y KEHLLMH U HEraTUBHbIMU
nocneacTBMAMM 6epemeHHOCTH ANA UX 340P0BbA U 3[0P0BbA AeTel.
B xome vccnefoBaHMA 6bI10 YCTAaHOBNAEHO, YTO YPOBEHb HOKO3bI Y
maTepei B nepunog bepeMeHHOCTM Hanpamyto cBsizaH ¢ bonee BbiCo-
KMMW NOKa3aTeNAMM [IIOKO3bl U PE3UCTEHTHOCTBIO K MHCYAUHY Y Je-
Tel. 3Ta CBA3b COXPAHAETCA He3aBUCMMO oT MMT maTepu 1 pebéHkKa,
a TaKyKe OT CeMelHOro aHaMHe3a caxapHoro auabeTa. He UcK/o4eHo,
4TO MOBbILIEHWE YPOBHSA [IHOKO3bl Y MaTEPU MOXKET bbITb OLHUM U3
baKTOpPOB, CNOCOBCTBYIOLMX PA3BUTUIO CaxapHOro auabeTa y geten
[65, 66].

B HacTosilee BpeMA KAMHWYECKME PEKOMEHAALMU Npeanmcbl-
BatOT HauMHaTb Tepanuio [CL ¢ 3MeHeHUA pexnma NUTaHua u Gusu-
YECKOM aKTUBHOCTU. B cnyyae, ecnm aTv mepbl He NO3BOAAKOT AOCTUYD
LleNIeBbIX NMOKasaTenei ypoBHA [IOKO3bl B KPOBW, CnefyeT paccmo-
TPETb BO3MOXHOCTb MPUMEHEHUA UHCYIMHA, KOTOPbI He NMPOHUKAEeT
yepes nnaueHTy. MepopanbHble NpoTUBoAMabeTUYECKMEe CPeacTBa He
nccnefoBannch Ha NPeAMET UX [ONTOCPOYHOTO BAMAHUA HAa HOBOPO-
KAEHHBIX, NO3TOMY WX NPUMEHEHUE He peKomeHayeTcs [67] B Kaue-
CTBE NEPBOMN NIMHUM NNEYEHWNA CTOMKOW TMNepINIMKEMUM Y BEPEMEHHbIX
crca [62].

Yyactne MU B dpur3monornyeckux npoLieccax peryaaumm yposHA
1 GYHKLMM INIOKO3bl ABMIOCH NPEANOCHIIKON ANA UCCe0BaHNUSA ero
addektnsHocTM npm FCA. B 2025 roay Ha caiiTe rocyaapcTBEHHOrO pe-
€CTpa KAMHMYeCKnX nccnegosanuin B CLLUA [68] 3apernctpuposaHo 12
KAMHUYECKMX UCCNefoBaHuiA, n3ydatowmx spdektnsHoct MU 1 AXU
npu nedeHnn u/vam npodunaktuke MCL, U3 HUX 9 UCCNeaOBaHMIA K
HacTosALLEMY BPEMEHM 3aBepLueHbl (Tabn. 1).

B paHZOMM3MPOBAHHOM OTKPbLITOM NAaLebo-KOHTPOMpPYeEMOM
uccnenosaHum 6610 NPOLEMOHCTPMPOBAHO CHUXEHUe 3abonesae-
moctu ICA y XeHwmH npu npuéme MU. Kputepmammn BKAOYEHMA B
uccnefoBaHve ABUAUCH: bepemMeHHble KeHLMHbI co cpokom 12-13
Hegenb, ¢ UMT go 6epemeHHOCTH >25 1 <30 Kr/M?, yPOBHEM [/IHOKO-
3bl M/1a3Mbl KPOBM HaTOL@K B Nepsom TpumecTpe 126 mr/an n/mam
cnyyaiiHoW mukemun. Uccneayemasn rpynna (n=110) nonyyana 2000
mr MU + 200 mKr ¢onmeBoit KUCNOTbl ABa¥Abl B AeHb, KOHTPOb-
Has rpynna (n=113) — 200 mKr ¢oaMeBoi KUCAOTbI ABaXKAbl B AEHb.
3abonesaemoctb ['CA B rpynne 1 coctasuna 8,2% B TO Bpems, KaK B
KOHTpONbHOI rpynne — 21,2% (p=0,006). B KOHTponbHoOW rpynne 6bin
YCTaHOB/EH 3HauuTeNbHbI puck ICA No cpaBHeHWIO ¢ rpynnoi, no-
nyyasweit MU (oTHoweHwne puckos (OP) 3,74; 95% noBepUTENbHBbIN
nHtepsan (OAN) 1,67-8,39, ypoBeHb CTaTUCTUUECKOM 3HAYUMOCTU
p=0,0014). B xo4e MCCNefoBaHWUA HU OfHA MKEHLMHA He coobLuana o
noboyHbIx 3pdekTax Ha poHe npuéma MU [69].

B cxoem ¢ npesblAyLLyM PaHAOMU3UPOBAHHOM ABOMHOM Cie-
NOM KOHTPONMPYEMOM WCCNEeL0BaHWMU C yyacTvem 60 HepemeHHbIX
YKEHLUMH € U36bITOYHBIM BECOM Ha Cpoke 12-14 Heaenb Hbln0 NOKasza-
HO, 4YTO 3aboneBaemocTb [CL, Ha dpoHe npréma MU Bbina HUKe, Yem
B rpynne, He NPMHUMaBLUEl ero. ABCOIOTHOE CHUMKEHUE PUCKA U
KO/IMYECTBO C/y4yaes, Tpebytowwmx nevenms FCL, coctaBuam B nepsow
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12 clinical trials investigating the efficacy of myo-inositol and
D-chiro-inositol in the treatment and/or prevention of GDM were
registered on the website of the US clinical trials registry [68], of
which 9 studies have been completed to date (Table 1).

In a randomised, open-label, placebo-controlled trial, a
reduced incidence of GDM in women receiving Ml was demon-
started. The inclusion criteria for the study were: pregnant wom-
en at 12-13 weeks of pregnancy, with pre-pregnancy body mass
index (BMI) >25 and <30 kg/m?, first-trimester fasting plasma
glucose level of 126 mg/dL and/or random glycaemia. The treat-
ment group (n=110) received 2000 mg MI + 200 ug folic acid
twice daily, while the placebo group (n=113) received 200 ug fo-
lic acid twice daily. The incidence of gestational diabetes in the
treatment group was 8.2% compared with 21.2% in the placebo
group (p=0.006). The placebo group was found to have a signif-
icant GDM risk compared to the group receiving Ml (odds ratio
(OR) 3.74, 95% confidence interval (Cl) 1.67-8.39, statistical signif-
icance level p=0.0014). During the study, no women reported any
adverse effects related to Ml [69].

In a similar randomised, double-blind, controlled trial in-
volving 60 overweight pregnant women at 12-14 weeks of gesta-
tion, it was shown that GDM incidence was lower in the VI group
than in the control group. The absolute risk reduction and the
“Number-Needed-to-Treat” for GDM were 26.8% (95% Cl 5.6-48)
and 3.7% (95% Cl 2.1-18.0), respectively [70].

In an open-label randomised trial 200 pregnant women at
11-13 weeks of gestation were randomly assigned in two groups.
with Ml group receiving 4000 mg of MI and 400 pg of folic acid
daily and the control group receiving only 400 pg of folic acid un-
til 26-28 weeks of gestation. The incidence of GDM was signifi-
cantly lower in the MI group (14.9%) compared to the control
group (28.5%) (p=0.024) [71].

A randomised placebo-controlled clinical trial was con-
ducted to identify the effect of inositol sterecisomers on insulin
resistance and the development of GDM in nonobese singleton
pregnant women with elevated fasting glucose levels in the first
or early second trimester. The number of women who completed
the trial was: in the control group receiving 400 pg of folic acid
daily, 52 patients; in the group receiving 4000 mg of Ml + 400 ug
of folic acid daily, 39 patients. The results of the trial are present-
ed in Table 2. According to the authors, the study demonstrat-
ed the efficacy of myo-inositol at a dose of 4000 mg in pregnant
women at risk of GDM [72].

A meta-analysis evaluating the effect of inositol on the risk
of developing GDM in pregnancy was conducted using the re-
sults of 9 randomised controlled trials (RCTs) posted on MED-
LINE, EMBASE, and the Cochrane Central Register of Controlled
Trials. MI was shown to reduce the risk of developing GDM
in overweight or obese women (OR 0.17; 95% ClI 0.22-0.11;
12=0.01%) [73].

To sum it up, randomised controlled trials of MI and/or DCI
efficacy have demonstrated positive effects in GDM. In particular,
improvements in insulin sensitivity and reductions in cardiovas-
cular risk factors in women with GDM have been reported. How-
ever, further studies are needed to evaluate the potential benefit
in at-risk groups or people with insulin resistance to obtain more
reliable data. It is important to determine the optimal dosage,
frequency of intake, and effects of different forms of dietary sup-
plementation.
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Tabauya 1 KnuHuveckue uccrnedo8aHus, 3ape2ucmpuposaHHble
Ha calime 20cydapcmeeHH020 peecmpa KAuHUYeCKux uccnedosaHuli 8 CLLA

No HaszBaHue uccnegoBaHus
. Title of the study
CTepeonsomepbl MHO3MTONA ANA
NleyeHunn rectaumoHHoro gnabera

Inositol stereoisomers for the
treatment of gestational diabetes

yﬂy‘-IUJeHVIe pPe3ynbraTtoB, CBA3AHHbIX
c ,D,O6aBﬂeHMeM WHO3UTONa B paunOH
NMUTAaHUA Y }KEHLWWUH C reCTauMOHHbIM
CaxapHbim

Improving outcomes associated with
dietary inositol supplementation in
women with gestational diabetes
[o6asku ¢ MW, pe3ancTeHTHOCTb K
WMHCYVHY W YNbTPa3BYKOBble Napa-
meTpbl naoga npu NCA, ne4eHHOM
nueTton

Myo-inositol supplementation,
insulin resistance, and fetal
ultrasound parameters in diet-
treated gestational diabetes

MpumeHeHne MW npwu ICA,

Myo-inositol use in gestational
diabetes

MW ana cHuxkeHua noTpebHoCTU B
MHcynuHe npu ICA,

Myo-inositol for reducing insulin
requirements in gestational diabetes
mellitus

MW, OXW v OXWU/MW npw ICA,

Myo-inositol, D-chiro-inositol and
D-chiro/myo-inositol in gestational
diabetes

[ata Havyana u

Bmewarenbcrea OKOHYaHuA
Interventions Start and end
date

donunesasn kucnorta 400 mKr/cyt

MW 2000 mr gBa pasa B AeHb

OXWN 250 mr aBa pasa B geHb

MW + XU 550 mr/13,8 mr aBa pasa B AeHb
04.2014 - 04.2015

Folic acid 400 pg/day

MI 2000 mg twice daily

DCI 250 mg twice daily

Ml plus DCI 550 mg/13.8 mg twice daily

MW 4000 mr/cyT

donnesas kuciota 400 mKr/cyT

08.2010-08.2011

MI 4000 mg/day
Folic acid 400 pg/day

MW 2 r aBa pasa B AeHb
donunesas knucnota 400 mKr (nnauebo gnn
MMU)

11.2018 - 03.2020
MI 2 g twice daily
Folic acid 400 pg (placebo for Ml)

MW 2 r aBa pasa B AeHb

MI 2 g twice daily 11.2013 -12.2014

MW 600 mr no 1 Kancyne Aga pasa B AeHb 40
pozos

donnesas kucnota 200 mkr no 1 kancyne gga
pasa 8 AeHb 1o poAoE 03.2020 - 03.2025
M1 600 mg 1 capsule twice daily until delivery
Folic acid 200 pg 1 capsule twice daily until
delivery

2000 mr MU 1 200 mKr ¢onneBom KUCIOTbI
[Ba pasa B AeHb

500 mr XU 1 400 mKr ¢ponmeBoit KUCAOTbI

B A€Hb

2000 mr MU, 250 mr AXW 1 400 mKr dposve-
BOM KMCNOTbI B AE€Hb

donnesas knciorta 400 mKr/cyT 09.2012 —09.2013
2000 mg Ml and 200 pg folic acid twice daily

500 mg DCI and 400 pg folic acid daily

2000 mg M, 250 mg DCI and 400 pug folic

acid daily

Folic acid 400 ug daily

Table 1 Clinical trials registered on the website of the
state registry of clinical trials in the USA

Homep NCT
NCT number

NCT02097069

NCT01342874

NCT03763669

NCT00734448

NCT03875755

NCT01762826
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3ddektnsHocTb MU B NnpodunakTmke
ICA, y 6epemeHHbIX }KeHLWWH 13 rpyn-
bl pUCKa

NOPOLLOK 2 B AeHb

2000 mr MU + 200 mKr ¢onveBon KUCNOTbI;

600 mMr MHO3MTONA + 200 MK HONMEBOW KUC-

NOTbl; 2 Kancynbl B AeHb
donnesan kucnorta 400 mkr; 1 TabneTka B

AeHb

7 - NCT01511835
Efficacy of myo-inositol in the 2000 mg inositol + 200 pg folic acid; one
prevention of gestational diabetesin ~ powder 2 times a day
pregnant women at risk GDM 600 mg inositol + 200 g folic acid; two
capsules a day
Folic acid 400 pg; one tablet a day
[OXW B npodunaktmke ICA B Kutae [OXW 500 mr gBa pasa B geHb
Mnauebo 500 mr gBa pasa B AeHb
8 01.2021-05.2021 NCT04801485
D-chiro-inositol in the prevention of DCI 500 mg twice daily
gestational diabetes mellitus in China  Placebo 500 mg twice daily
MW y 6epemMeHHbIX }KEeHLUUH C OXU- MW 2 r + donuneas knucnota 400 mKr aga
peHvem pasa B AeHb
9 i:::esaﬂ kucnota 400 mKkr 2 TabneTku B 03.2010 —12.2013  NCTO1047982
Myo-inositol in obese pregnant M1 2 g + folic acid 400 ug twice daily
women Folic acid 400 ug 2 tablets daily
MW Bo Bpems bepemeHHOCTU ANA MU
npodunakTukm rCA, Mnauebo c MU
10 L . 01.2025-06.2027 NCT06575868
Myo-inositol during pregnancy Ml
for the prevention of gestational Placebo with Ml
diabetes GDM
Bananue MW Ha rnkemutio npu be- MW 2 r aBa pa3a B AeHb B TeyeHue 5 aHen
pemMeHHOCTH ®onnesasn kucnota 200 MKr ABa pasa B AeHb
B TeueHue 7 gHen
YCTpOWCTBO HEMPEPLIBHOrO MOHUTOPUHTA
YPOBHS [1IOKO3bl B TeYeHWe 7 AHel B Teye-
HWe nepuoaa uccnegoBaHua
1 KanunnapHbIi MOHUTOPWHT YPOBHSA FIHOKO3bl 11.2014 - 08.2016  NCT02149992
4 pa3a B AeHb
The effect of myo-inositol on M1 2 g twice daily for 5 days
glycemia during pregnancy Folic acid 200 pg twice daily for 7 days
Continuous glucose monitoring device for 7
days during the study period
Capillary glucose monitoring 4 times daily
UccnepgoBaHue MYPP: npuém goba- MW 4 r + donnesas kucnota 400 mKr
BOK ¢ MU ana npegoTBpaLLeHns oc- Ponnesas kucnota 400 MKr
JIOXKHEHNN BEePEMEHHOCTU Y JKEHLUWNH
cCnAa
12 06.2019 —02.2024 NCT05524259

MYPP Study: Myo-inositol
Supplementation to Prevent
Pregnancy Complications in Women
with Polycystic Ovary Syndrome

Folic acid 400 ug

rpynne 26,8% (95% 1M1 5,6-48,0) v B KOHTPObHOM rpynne — 3,7% (95%
A 2,1-18,0) [70].

B OTKpbITOM paHAOMM3MPOBaHHOM uccnegoBaHun 200 Gepe-
MEHHbIX }KEHLUMH Ha cpoKke 11-13 Hezenb ciyyaliHbIM 06pa3om Hblau
pacnpegeneHbl Ha age rpynnbl. [pynna MU (n=100) nonyyana 4000 mr
MW v 400 mKr G0aIMeBOI KUCAOTbI B A€HD, B TO BPEMSA KaK KOHTPO/b-
HaA rpynna nonyyana tonbko 400 MKr ¢onnesoin Kncnotbl fo 26-28
Hezenb 6epemeHHocTH. YacToTa FCL 6bl1a 3HAYUTENBHO HUKE B rpyn-
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Myo-inositol 4 g + folic acid 400 ug

CONCLUSION

The participation of inositol in the most important physi-
ological processes in the body stimulates research on its use in
clinical practice. At the same time, as the analysis of the literature
has shown, there is currently insufficient reliable and convincing
information on the effectiveness of the mechanisms of action of
Ml and DCl as fertility factors. The complex interaction of inositols
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Tabnuya 2 MU kak cpedcmeo npogunakmuru [C/]

MNMokasartenb uccnefoBaHUA

KoHTponbHasa
Study parameter Control group
(n=52)
AHOManbHbIM MTTE
61.5 (32
Abnormal oral glucose tolerance test 5
HasHaueHue MHcynunHa
. . 17.
Need for insulin therapy 309)
MHorosoaue
Polihydramnios 55 ()
YacToTa npesaknamncum u runepTeHsmm
BbI3BaHHOM 6epeMeHHOCTbIo
. 1.9 (1)
Frequency of preeclampsia and
pregnancy-induced hypertension
MpexaeBpemeHHble poapl 5.8(3)

Premature birth

Cnocob pogopaspelleHusn
Mode of delivery

Bec npu poxaeHun

MoKasaTesM He UMeNN CyLLLECTBEHHbIX Pa3NNYUiA MeXAy rpynnamm

Table 2 M| as a means of preventing GDM

Fpynna uccnegosanusa, % (n)

Study group, % (n)
fpynna MU fpynna XU Mpynna MU/AXU p
Ml group DCI group MI/DCI group
(n=39) (n=32) (n=34)
5.1(2) 34.4 (11) 38.2 (13) <0.001
HeT gaHHbIX
2.6 (1) 15.6 (5) No data
available
12.5 (4) 0.182
3.1(1) 5.9 (2) 0.102
2.6 (1) 5.9 (2) 0.124
HeT gaHHbIX

Neonataleliveiehs No significant differences between the groups No.data
Non nnaoga available
Fetal sex

Bec HOBOPOXAEHHBIX MPU POXKAEHUU

cBbiwe 4000 r

Macrosomia (birth weight of newborns 53] A6 1Bl LR
over 4000 g)

HeoHaTanbHasnA rVII'IOr/TVIKEMVIﬂ 211 (11) 15.6 (5) 8.8(3) 0.023
Neonatal hypoglycemia

MpebbiBaHWe B OTAENEHUN MHTEHCUBHOM

TepanuMm HOBOPOMKAEHHbIX 5.8(3) 26(1) 59(2) 0.124

Admission to the neonatal intensive care
unit

ne, nonyyasiueit MU (14,9%) no cpaBHEHMIO C KOHTPO/ILHOW rpynnoW
(28,5%) (p=0,024) [71].

B ofHOM U3 paHAOMM3MPOBAHHBIX M1ALEDO-KOHTPOMPYEMBIX
KNMHWYECKUX WUCCNef0BaHWM BblNo OLEHEHO BAMAHWE CTepeoumso-
MEepOB MHO3WUTONA HA WMHCYIMHOPE3UCTEHTHOCTb U pa3suTue ICO y
YKEHLWMH 6e3 0XKMPEHNS C NMOBbILLEHHbIM YPOBHEM IFOKO3bl HATOLLAK
B MEPBOM W/IM HaYasie BTOPOro TPMMECTPA C O4HOMNI0AHOM BepemeH-
HOCTbIO. YMCNO MKEHLUMH, 3aBeplmMBLUMX UCCNef0BaHMe, COCTaBUNO:
B KOHTPONbHOW rpynne, nonyyasluein 400 mkr GonneBon KUCIOTbI B
ZeHb, — 52 nauueHTKy, B rpynne nonyyasweit 4000 mr MU + 400 mkr
donunesoit KUCNoTbl B AeHb — 39 naLmeHTOK. Pe3ynbTaThl MccnenoBa-
HWA npeacTaBieHbl B Tabn. 2. Mo MHEHWIO aBTOPOB, UCCea0BaHUe
npozemMoHcTpupoBano apdekTusHocTe MU B gose 4000 mr y bepe-
MEHHbIX YKEHLUWH ¢ puckom CA [72].

OavH U3 MeTaaHaNN30B, NOCBALLEHHBIX OLEHKe BANAHUA MHO3M-
TONa Ha pucK passuTtua ICA Bo Bpems bepemeHHOCTH, bl NPpoBEAEH
¢ ucnonb3osaHnem pesynstatoB 9 PKU, pasmewwéHHbix B8 MEDLINE,
EMBASE v KOKpeiHOBCKOM LieHTpaNbHOM PeecTpe KOHTPONNPYEMbIX
nccnefosaHui. MokasaHo, 4to MU cHuKan puck passutua MCA y xeH-
LUMH C U3ObITOYHbIM BeCOM Uan oxumpermnem (OP 0,17; 95% AN 0,22-
0,11; 12=0,01%) [73].

Takum o6pasom, PKU adpdektneHocTM npumeHeHns MU u/uam
[OXW npoaeMoHCTprpoBanu nx nosuTtmeHoe sanaxme npu MCA. B yact-
HOCTH, BbII0 OTMEYEHO YNYYLLEHUE YYBCTBUTEBHOCTU K UHCYUHY U

at the level of theca and granulosa cells during steroidogenesis
introduces additional difficulties in planning clinical trials. At pres-
ent, the factors that hinder an objective assessment of the effec-
tiveness of inositols are an insufficient number of observations,
leading to a significant spread of statistical data, the lack of a uni-
fied research protocol, and the use of numerous combinations of
inositol with other drugs. Further research and clinical trials are
needed to create a more reliable evidence base and better under-
stand the targets for inositols in the body and assess their phar-
macotherapeutic effect.
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CHUKEeHME GpaKTOPOB PUCKa Pa3BUTUA CEPAEUHO-COCYAMCTLIX 3abone-
BaHWIA Y KeHWuH ¢ FCA. OgHaKo ans nonyyeHus 6onee JOCTOBEPHbIX
[aHHbIX TPebyoTCA 4ONONHUTE/IbHbBIE UCCAEL0BAHUS, YTOObI OLEHUTD
NOTEHLMANbHYIO NOAb3Y ANA TPYNN PUCKA UK NIIOAEN C PE3UCTEHTHO-
CTbIO K MHCYNMHY. BaKHO onpeaenntb ONTMManbHYyo 403VMPOBKY, Ya-
CTOTY Npuéma 1 3pdeKTbl pasnnuHbIX Gopm Lo6aBKM.

3AKNIOYEHUE

YyacTue MHO3WUTONA B BaXKHEMLWIMX GM3MONOTMYECKMX NpoLLeccax
OpraHM3Ma CTUMYAMPYET UCCAeA0BaHMUA MO ero NPUMEHEHMIO B K-
HWYECKOW NPaKTUKe. BMecTe C Tem, Kak NoKasas aHa/iu3 InTepaTypsbl,
B HacToAllee BPeMs HefOCTaTOYHO AOCTOBEPHbIX U ybeanTenbHbIX

cBefieHnl 06 3dpPeKTMBHOCTU MexaHU3MOB aercteua MU n OXU, Kak
dakTopoB epTuabHOCTU. CNOXKHOE B3aMMOZEWCTBME WHO3UTO/OB
Ha YPOBHE TeKa- 1 rPaHyNE3HbIX KNETOK B NPOLLECCe CTepoMaoreHesa
BHOCUT [IOMOJIHUTE/IbHbIE TPYAHOCTU B NNAHUPOBAHME KIIMHUYECKUX
UCCNenoBaHuiA. B HacTonwlee Bpema GpakTopamu, NPenaTCTBYOLMMM
06BbEKTUBHOW OLEHKe 3GdEKTUBHOCTM MHO3UTONOB, ABMAIOTCA Heno-
CTAaTOYHOE KO/IMYECTBO HabntogeHUi, NPUBOAALLEE K 3HAUUTENBHOMY
pa3bpocy CTAaTUCTUYECKMX AaHHbIX, OTCYTCTBME €AMHOT0 MPOTOKO/IA
UCCNENOBaHUA U WCNONb30BaHME MHOTOYMUCIEHHbIX KOMOWHALLMIA
MHO3WUTONA C APYrVMU JIEKAPCTBEHHBIMU CpeacTBamMu. Heobxoanmbl
JanbHeWlne UCCNeaoBaHUs U KNMHUYECKUE UCTIbITaHUA 41 CO34a-
HUA 6onee HAAEKHOMN [OKasaTeNbHOM 6asbl W yyLLero NoOHUMaHWA
MWLLEHEN AeCTBUS MHO3WUTONOB B OPraHU3ME U OLLEHKM X GapmaKo-
TepaneBTUYecKoro apdekTa.
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